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Introduction to this Issue

America's classrooms are becoming increasingly culturally diverse as the
century draws to a close, and educators are turning to new approaches and
resources to better address the varied backgrounds and educational needs
of their students. These multicultural approaches span disciplines and
grade levels and draw from all cultures of the world, enabling students to
recognize the important contributions made by people from cultures both
different from and similar to their own. By bringing a multicultural
awareness into the teaching of mathematics and science, educators can
create a learning environment in which students feel their heritage is
recognized in the classroom. Such an approach can help students perceive
their own connection to science and mathematics, become more confident
in their own abilities to do math and science, and develop a greater
understanding of other cultures.

This issue of ENC Focus brings together a selection of multicultural
materials and perspectives. To a greater extent than any previous edition,
this issue also incorporates contributions from educators, who share their
insights and discuss strategies. We have interviewed four educators from
different parts of the country, in both rural and urban settings, to gather
their perspectives on the value of a multicultural approach in math and
science, and on how they are implementing it in their own classrooms. In
addition, Claudia Zaslavsky, author of Africa Counts: Number and Pattern
in African Culture and The Multicultural Math Classroom, offers her insight
into how a multicultural approach affects students and enriches curriculum.

In selecting materials that support multicultural classroom approaches, we
have included resources that connect mathematics and science to their
historical roots in various cultures - some as background information (such
as Africa Counts and Science for All Cultures) and others as sources of
classroom activities (Multicultural Science and Math Connections). You'll
find information about some of the many curriculum resources - including
World Wide Web sites - available to help educators learn about and
implement a multicultural approach in their own classrooms.

We have also provided information on a variety of articles and papers that
address multiculturalism in math and science, discussing topics from
dealing with bilingualism to creating a multicultural learning environment.
Finally, this issue describes some of the many videos and children's
literature books available for use in direct classroom instruction.

The resources featured in this issue were selected from the existing
collection at ENC. Many new multicultural materials are being developed
and we continue to add resources to our repository, so be sure to search
our online catalog, Resource Finder, for other multicultural resources not
highlighted in this issue. Please let us know of other materials that you
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* Ask ENC Who Does Mathematics?

Wab Links

: Throughout the ages, people all over the world have engaged in
Explore online lesson mathematical activities to the extent of their needs and interests. They all
g:f‘d”?e ;(t:‘ﬁg‘frl‘éaa;%ti'r‘]"t'e& count objects, measure various quantities, and invent calendars and other
tools g ways to describe the passage of time; they design works of art, plan

: buildings, and play games that involve mathematical concepts.
Furthermore, they invent terminology that enables them to discuss these

Curriculum Re the \ US!
e — activities. But each society, each group, solves these problems in its own

Find detailed way. Very often, new ideas are borrowed from other cultures, just as the
information about numerals with which we calculate so efficiently originated in India and
thousands of materials entered Europe through Arabic-speaking Asians and North Africans.
for K-12 math and
sclience.

Much of the foundation for the math that our children learn in elementary
Education Topics and middle school was laid in Africa and Asia. More than five thousand

: years ago, the Egyptians were using a system of written numerals based on

Read articles about grouping by tens, just as we do today. The right triangle relationship,

inquiry, equity, and
other key topics for
educators and parents.

known by the name of the Greek philosopher Pythagoras, was understood
by the scholars of Mesopotamia for more than a millennium before
Pythagoras was born. That clever calculating device called an abacus is still

Professional Devaloprsent in use in China, Japan, Korea, and Russia.

Create your learning
plan, read the
standards, and find tips

Yet my experience tells me that for most young students, math is not
concerned with people at all, but rather springs full-blown from the

for getting grants. textbook or the teacher's head. By bringing multicultural perspectives into
the math curriculum, teachers can enrich students' learning, giving them a
Site Map broad view of the scope of mathematics and its place in the development of

societies. Students should realize that real people in all parts of the world
and in all eras of history developed mathematical ideas because they

LT needed to solve the vital problems of their daily existence. This
understanding is equally applicable to the lives of students in our own
About ENC & Our Partners society and our own times.
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Register with ENC A Multicultural Math Curriculum

[=herint [ email What do we mean by multicultural education? The “cultures" in the term
"multicultural” may refer to women and men, to ethnic/racial groups, to
geographic regions, to people in specific occupations or age groups. Local
Copyright/Terms of Use communities also have their own cultures, as well as their own issues in
which students can become involved.

Privacy Statement

The mathematics curriculum must be meaningful to all students and must
prepare them for the world as it is today, as well as for the world of the
future. The most important and most valid mathematics curriculum is one
that resonates to the students' own lives and experiences.

Several considerations govern the design of a multicultural mathematics
curriculum and its implementation in the classroom:

. Teachers must believe that all students can learn. They should be
willing to explore such aspects as learning styles, appropriate
materials, and assessment procedures that are relevant to the
content of the curriculum.

. The mathematics curriculum must engage students and challenge
them to develop their critical thinking skills. "Mathematics as
reasoning" is one of the main standards in the mathematics reform
movement. Dressing up a routine type of exercise by placing it in
an unreal story context does not engage many students,
regardless of the ethnic and cultural content.

. The curriculum should promote the sharing of cultural knowledge
and encourage respect among the students for one another, as
well as for the members of the community and peoples of the
world.

. A multicultural curriculum should empower all students by
developing their leadership qualities, promoting creativity, and
building confidence in their ability to apply mathematical concepts
to the problems they encounter.

Mathematics comes alive when students participate in activities that
illustrate how mathematical decisions arose from the basic needs of
societies. For example, why do people build their homes in certain shapes
and sizes and use particular materials? An investigation into styles of
building in various cultures provides valuable experiences with shapes and
sizes, perimeter and area, estimation and approximation, while at the same
time it shows the relevance of mathematics to social studies, art, and other
subjects. Students might consider a tipi, an African mud-and-wattle round
house, or an Inuit igloo to be "primitive" dwellings compared with an urban
apartment house or suburban ranch house. Yet the people who build these
homes are using their available materials and technology to the best
advantage.
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Cliff palace at Mesa Verde, Colorado

Teachers must be careful that they do not introduce cultural applications as
examples of "quaint customs" or "primitive practices.”" These applications
must form an integral part of the mathematics curriculum. They must
inspire students to think critically about the reasons for these practices, to
dig deeply into the lives and environment of the people involved. It is easy
to trivialize the concept of multicultural education by throwing in a few
examples as holidays approach. Better not to do it at all!

The multicultural context is relevant to many aspects of the mathematics
curriculum. A discussion of the number words and numeration systems of
non-English- speaking peoples may do wonders in raising the self-esteem
of students who speak these languages, as well as enhancing the
understanding of all students. It may come as a surprise that in some
languages grouping is by twenties rather than by tens, as it is in English.
Games of chance and games of skill, and patterns in art and architecture,
are all sources of learning experiences. Some of the richest contributions
may come from students and their families.

Is This Another "Add-On?"

Multicultural math education does not imply an "add-on." Rather, it means
a different way of involving students in mathematical activities and
mathematical thinking.

The reform movement in mathematics education is a reaction to the sad
fact that much of the traditional mathematics curriculum had little
relevance to the lives of students or to other aspects of school life.
Mathematics was not connected to anything. Many students were unable to
apply the math they learned in school to solve everyday problems.

Multicultural mathematics education involves meaningful math activities
integrated with other subjects, joint planning with teachers of those
subjects, use of appropriate literature, performance-based assessment,
attention to students' learning styles, and work with families and the
community. The achievement of a genuine multicultural education would
require a revision of the whole curriculum, all subject areas, to embrace
those groups-women, working people, ethnic/racial groups-whose
contributions and place in history have been distorted, marginalized, or
ignored completely. | include the issues and problems that the students
and their communities face today.

Change takes time, and all the elements of change must work together.
Teachers who are responsible for all or most of the subject areas are
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indeed fortunate. They can weave the study of mathematics into the
context of life in colonial America by having their students make quilts and,
incidentally, learn that the art of quiltmaking was one of the few means of
expression for women in that society. Similarly, the history of calendars fits
right in with the study of the solar system and can lead to a discussion of
the almanacs of Benjamin Banneker, the eighteenth century self-taught
African American scientist and mathematician. The opportunities for
interweaving the various disciplines are endless. Increasingly, middle and
secondary mathematics teachers also find that their teaching benefits from
collaborative lesson planning with teachers of other disciplines.

Students and Multicultural Math Education

In each class and with each group, the teacher can tailor the curriculum to
emphasize those aspects that are of the greatest interest to that specific
community. People look for affirmation of their cultural heritage. Each
individual wants to know, Where do | fit in? Students can take pride in the
contributions of their people, and at the same time learn to appreciate what
others have accomplished.

Claudia Zaslavsky has taught mathematics at several levels, from middle
grades to graduate courses for teachers. In 1973, her research into the
development of mathematical ideas led to the publication of her book Africa
Counts: Number and Pattern in African Cultures. Several articles on

multicultural education, talks at conferences, and books of activities
followed. Through her work, Zaslavsky has celebrated the mathematical
genius not only of the African but also of the Asian and Native American
cultures, among others. Her most recent book is More Math Games and
Activities from Around the World. Visit her web site to learn more about her

publications and to find additional multicultural resources related to
mathematics.
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In the Classroom with... Carolyn Goohs

A Level Playing Field

by Julia L. Harris
ENC Publications Team

America's heritage is one of cultural diversity and the unique challenges posed
by that diversity. Nowhere is this multiculturalism more evident than in
California, a state that is home to ever increasing numbers of ethnic minorities.

Carolyn Goohs, science lab coordinator for third to sixth grade at San Diego's
Grant Math/Science Magnet School, believes that a large part of the state's
appeal can be traced to its longstanding efforts to promote a "level playing field
in which everybody- regardless of ethnicity or gender- has the same
opportunities to succeed. The philosophy of equal opportunity is one that Goohs
sees demonstrated at Grant School, and one that she actively follows in her own
teaching.

The Magnetism of Math and Science

The Ulysses S. Grant Math/Science Elementary Magnet School, situated in an
urban section of San Diego, has been in existence for 13 years. It enrolls 607
students, 57% of whom are minority, and there are approximately 700 students
on the waiting list. "It's not uncommon for parents to put their child on the list
as soon as he or she is born," Goohs notes. The school's popularity is due to its
emphasis on meeting all the national standards for math and science, which it
does through a series of enrichment classes in addition to the instruction
students receive in their classrooms.

Given the demographics in her school, Goohs has made it a priority to offer her
students an educational experience that reflects the rich diversity of the group.
Because she uses a hands-on constructivist approach, she relies less upon
traditional textbook materials than upon providing a variety of activities and
problem-solving situations. In fact, she does not even use a textbook in her
teaching, opting instead to write all of her own curricula based on the California
Science Framework, Benchmarks for Science Literacy, and the National Science
Education Standards.

To keep abreast of changes made in science education, Goohs is a member of a
variety of science organizations, including the National Science Teachers
Association, California Science Teachers Association, and Computer Using
Educators. "l find that the local affiliations of the California Science Project,
California Science Implementation Network, and the San Diego Science
Educators Association help me keep my objectives in line with the national
standards,"” she says. "Having an open dialog with other teachers is critical to
writing your own curriculum.”

http://www.enc.org/features/focus/archive/multi/document.shtm? nput=FOC-002368-index (1 of 4)8/23/2005 3:18:29 PM


http://www.enc.org/?ls=bc
http://www.enc.org/features/?ls=bc
http://www.enc.org/features/focus/?ls=bc
http://www.enc.org/features/focus/archive/?ls=bc
http://www.enc.org/features/focus/archive/multi/?ls=bc
http://www.enc.org/features/focus/archive/multi/?ls=bc
http://www.enc.org/sitesearch/advanced/
http://www.enc.org/
http://www.goenc.com/
http://www.goenc.com/
http://www.goenc.com/
http://www.goenc.com/
http://www.enc.org/features/?ls=fe
http://www.enc.org/features/calendar/?ls=fe
http://www.enc.org/features/dd/?ls=fe
http://www.enc.org/features/focus/?ls=fe
http://www.enc.org/features/focus/topic/?ls=fe
http://www.enc.org/features/focus/audience/?ls=fe
http://www.enc.org/features/focus/archive/?ls=fe
http://www.enc.org/features/focus/updates/?ls=fe
http://www.enc.org/features/focus/about/?ls=fe
http://www.enc.org/features/focus/write/?ls=fe
http://www.enc.org/features/focus/faqs/?ls=fe
http://www.enc.org/features/focus/faqs/?ls=fe
http://www.enc.org/features/lessonplans/?ls=fe
http://www.enc.org/features/ask/?ls=fe
http://www.enc.org/weblinks/?ls=sn
http://www.enc.org/resources/?ls=sn
http://www.enc.org/topics/?ls=sn
http://www.enc.org/professional/?ls=sn
http://www.enc.org/sitemap/?ls=sn
http://www.enc.org/help/?ls=sn
http://www.enc.org/about/?ls=sn
http://www.enc.org/register/?ls=sn

ENC Online: In the Classroom with... Carolyn Goohs

|'];l'|li'|'int |_:|Ernail

Privacy Statemant

Copyright/Terms of Use

Among the many science resources that Goohs utilizes are AIMS (Activities
Integrating Mathematics and Science), Ranger Rick's Nature Scope, and GEMS
(Great Explorations in Math and Science). She has created units that she uses
onda rotﬁting basis: one set for her third and fourth graders and another for fifth
and sixth.

Three Layers of Learning

Within these units, Goohs uses a three-pronged approach to provide her
students with a varied learning experience. She seeks out speakers from the
community to give presentations and interact with her students. While she
doesn't stipulate that these speakers be of a particular ethnicity or background,
she does try to get a diverse range of professions represented in her classroom.
For example, heart surgeons and physicians have come in for units on lungs and
hearts, an electrician presented for a unit on electricity and magnets, and
parents who are actively involved in environmental preservation have led field
trips for units on environmental science.

A community member talks to the class

Goohs identifies many of the speakers through an organization in San Diego
called Science Alliance, which publishes a directory of professionals and others
who are willing to come and share their knowledge with classrooms.
"Community response is amazing when you actually get up the nerve to ask,"
she laughs. "It's wonderful how many peopl